The adherence of epoxyphenolic coatings on 
INTRODUCTION
Tinplate is still present in large amounts in the food market due to technological factors and lower costs when compared to other materials (e.g., aluminum) /1-3/. Current improvements in the development of new products include reduction in weight, competition between manufacturers, and higher consistency of the mechanical properties in order to guarantee the automation of processes, quality and resistance to corrosion, and price ranges, among others /4/.
Tinplate is a composite material, since it has a stratified structure 151 formed by wrought iron which provides mechanical strength, an FeSn 2 alloy layer resulting from the brightening process that protects the steel from the galvanic corrosion of oxidant species, a free tin layer which extends the useful life of materials and formation of cans by acting as sacrificial anode, and chrome, tin, and metal chrome oxides, which prevent the development of tin oxides and the sulfuring process in food cans. This study will hopefully clarify the corrosion problems of tinplate, since it is essential to be aware of the protection role of the epoxyphenolic coating, because its application creates a change in the nature of the physicochemical interactions between the can and the food product.
MATERIALS AND METHODS
The characteristics of the electrolytic tinplates and those of the coating employed are indicated in Tables 1   and 2 .
The electrolytic tinplate used in the containers under study is of the type E-l/2 manufactured by continuous casting and annealing, as described in Table 1 .
Commercial organic coatings applied on tinplate were of the epoxy-phenolic type, an essential component to promote adhesion, film strength, flexibility, chemical and corrosion resistance.
The average composition of epoxyphenolic tinplates normally is 34% dry extract, 66% solvents (metalisobutyl -ketone, butanol, xylol, and butylenglycol), and acid catalysts of reticulation such as phosphoric acid. The adhesion implies the union of two surfaces; therefore, it is necessary to determine the surface characteristics of the joining materials. A necessary condition for the adhesion to occur is that the substrate be moisturized by the adhesive, so that a large number of contact points take place on both surfaces at the interface.
Epoxyphenolic Coatings on Electrolytic Tinplates
The CA contact angle measurements are widely Then, an electrochemical cell was filled with 120 ml of electrolyte, and the working electrodes, Luggin capillaries, a platinum counterelectrode, and the tubes for the nitrogen bubbling were introduced in the cell.
This was an anodic polarization trial of the tin samples, performed at +10 mV, for a period of 30 minutes, to take them out of their balance condition and to recognize when the system attempts to accommodate to the new situation, which is detected when a constant current is achieved.
The thirty minutes of this trial were not intended to obtain a constant current, but to achieve a significant degradation of the solid that can be measured by both spectrometry and electron microscopy. The 10 mV were used to achieve the lowest interference possible, so that the behavior was the most similar to the balance seen at the interface.
The structural characterization and degradation of the epoxyphenolic coating in the various trials performed was carried out by SEM and TEM using ultra-thin cuts in the order of 600 Ä. 
RESULTS AND DISCUSSION
The EDAX surface microanalysis of the tinplate is shown in Figure 1 , where Sn, Fe, Μη, and Cr are evident.
4.00 (.00 ENERGY f KeVI EDAX The results for the three coupons of the same material in the combined electrochemical-mechanical trials of adherence are described in Figure 2 .
During the first stage, excessive amounts of electrons are captured by the protons present in the dissolution, which is followed by a release of gaseous hydrogen. This is an important fact, since an electronically active medium must exist for the reaction to take place. This medium can be the metal exposed in the pores of the polymer film or even polymer areas that may become conductors. From Table 3 it can be seen that the measurements of the contact angles provided the expected values, lower than 90 degrees, which allowed adequate surface tensions between the metal and the organic parts. The former was supported by the combined electrochemicalmechanical trial, since the exposed surfaces were as predicted for the epoxyphenolic coatings and no evidence of significant detachment was observed for the passivation and free-tin layer.
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